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• 2 mass eigenstates are nearly-CP eigenstates
– ≈ CP even
– ≈ CP odd

• Have mass difference Δms>0
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Width Difference ΔΓ(   )0sB

• Two mass eigenstates have width (lifetime) 
difference ΔΓs>0

• SM expectation:                                Nierste 2006

• New physics tends to reduce measured ΔΓs

• M12 and Γ12 give rise to            mixing
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Width Difference ΔΓ(   )0sB

• is Pseudoscalar ⇒Vector Vector 
decay 
– yields both CP-even and CP-odd final states

• Different angular distributions for        ,
– Can separate the CP components via a time-

dependent angular analysis of decay products

• Decay products

– Plot distributions of the “transversity” angles θ, 
φ, ψ

φψ/0 JBs →

−+−+ →→ KKJ φμμψ ,/

Ls ,B Hs ,B



July 29, 2006 Wendy Taylor 5

Mass and Lifetime     φψ/0 JBs →

• Simultaneous fit to mass, proper decay length and 3 
angles using an unbinned maximum log-likelihood 
method
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Transversity Angle Distribution                    

Transversity angle θ
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Results of the Fit

• Assuming no CP violation in                
mixing
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• Define ϕs, the CP-violating phase in
mixing

• A “large” measurement of ϕs ⇒ New Physics!
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CP Violation in                     Mixing
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Results of the Fit

• Allowing for CP violation in the fit, we obtain
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Flavour-Specific        Lifetime0
sB

• Reconstruct 5000                       decays in 400 pb-1XDB ss νμ +−→0
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• 50% CP-even, 50% CP-
odd at time t=0

• Fit lifetime to single 
exponential
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Flavour-Specific        Lifetime0
sB

• Most precise measurement to date:

• PDG world average:
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Flavour-Specific        Lifetime

• Precise 
measurement of 
flavour-specific 
decays further 
constrains ΔΓs and 
Γs

0
sB

R. Van Kooten: hep-ex/0606005
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http://arxiv.org/abs/hep-ex/0606005
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• is pure CP even
• Under various theoretical assumptions, inclusive       

is also CP even to ~5%, so
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• Have 15K                     candidates
• Look for additional φ meson near       candidate
• 19.3±7.8        candidates found
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and ΔΓ(   )0
sB

• Measure ratio:

• Many systematic uncertainties cancel in the ratio
• Use average of new BaBar meas’t of                      

and PDG 2004 value

• Results:
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Latest Constraints on ΔΓ(    )0
sB
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• DØ has attacked       from several angles 
• Results all consistent with SM expectations
• Stay tuned for more precise       results 

from DØ!
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Backup Slides
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Transversity Angles in                     

• Angles θ, φ, ψ

φψ/0 JBs →
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Angular Distributions
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